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Twelve distinct facies have heen recognised for the Middle Devoman, (?Eifctian-Givetian),
Big Bend Arkose and Burdekin Formation of the Fanning River Group, Burdekin Sub-
provinee, north Qucenstand. They represent deposition within the restricted Burdekin Basin
in non-marine, shatlow-water inner and proximal marine shell, and shullow 1o moderaie
depih distal shelf environments. Non-marine deposition (unfossiliferous coarse siliciclastic
Fucses) 1ok place within resiricted coastal plains, and represents coarse-grained channel and
finer-grained floodplain deposits developed above in st weathering profiles, Deposition
within theinner shetf was complex, highlighting local influences of coarse siliciclastic input,
inner xhelf carbonate production and an scross-shelf siticiclastic to carbonate transition.
Facies deposited in the inner shelf were; (1) abraded coarse siliciclastic facies representing
inundated marine headlands, snd upper shoreface coarse siliciclastic deposition; (2) fossil-
ifcrous sandstone facics deposited in the subtidal lower shoreface; (3) fossiliferous siltstone
tacies, representing restricted Tine-grained siliciclastic-dominated, nearshore, subtidal em-
bayments, (4) nodular limestone facies deposited within mostly subtidal carbonate-domi-
naled impure lagoons with local paich-recf development; and (5) impure
limestone-sandstone facies representing sporadic deposition of mobile coarse siliciclastic
sand bodies within an impure, subtidal carbonate lagoon. Depasition an the proximal shelf
was dominated by stromatoporoid biostromal fucies (seven divisions) representing bioher-
mal (rcefal) deposition (framestone), back reef and intrabiostromal siromatoporoid pavement
(coverstone), intervecf channel (grainy floatstone), extensive biosiromes and stomi-reworked
cquivalents which developed from the nearshore zone across the shallow shelf (silty rubbly
floatstone, micritic stromatoporoid floatstone, rudstone, associated packstone and
wackestone), Reef and biostromal growth took place with moderale levels of siticiclastic
input, in proximity of granitic hinterlands and can be considered as preserved “fringing” recf
and biostrome, Additionally, where extensive reel or bjostrome did not develop, the proximal
shelf was inhabited hy d);spcrscd stromatoporoid pavement (dispersed stromatoporoid
packstone facies). Three facies represent distal shelf deposition, seaward of biohernmal or
biostromal growth: (1) coralline packstone, representing shallow water, offshore, coral and
dendroid stromatoporoid thickets; (2) localised crinoid grainstone deposited as mobile
carbonate sand bodies on the shallow distal shell removed lrom significant siliciclastic input;
and (3) micritic carbonate facies, restricted to the Golden Valley area, representing relatively
decper water deposition at the limits of the photic zone. Endophylium siltstone lacies
represents prowth of small coral-dominant pateli reefs in a fine mixed carbonate-siliciclastic
environment during initial stages of regression in the uppermost Burdekin Formation within
the Fanning River arca. Depostion of the lower Fanning River Group was controlied by
basemcent topogrmphy and by the restricted nature of hasin geography with significant
varialions across the subprovince., Two styles of shelfal assemblage developed, reflecting
the development of a biohermal-dominated proximal shelf in the Fletcherview-Burdekin
Downs irea whereas in the Fanning River, Golden Valley, and Kirkland Downs areas a low
relicfbiostromal-dominated proximal shelf assemblage developed.[] Fanning River Group,
Burdekin Formation, Big Bend Arkose, Devonian, Givetian, fringing reefs, sedimentology,
stromatoporoids, biostiomes,

Alex G, Cook, Queensltand Musewwn, PO Box 3300, Sowth Brishune, Queenstand 4101,
Ausiralia; 12 December 1994,
The Fanuing River Group is the lowermost  WSW of Townsville, novth Queensland (Fig. 1).
stratigeaphic unit of the Burdekin Subprovince, a  The Fanning River Group was introduced by
Middle Devonian to Carboniferous succession  Wyatt et al, (1970) as consisting of three forma-
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FIG. 2. Facies associations in principle sections for the lower Fanning River Group. For localities refer to
Appendix.
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TABLE 1. Characteristics of the non-marine facies association. C=common, A= abundant.

NON MARINE FACIES ASSOCIATION

Facies Unfossiliferous coarse siliciclaslic facies
Lilthology conglomerate . sandstone siltstone

granitic clast melamorphic clast
g%()lding m’ﬁ.‘ss‘i{vg )

ve ick (v), . . ~ -
lhicic_xq?:medium M, V-T M, V-T M, V-m M, T-h
(m), Thin (h)
planar cross bearing Crude A
trough X bedding Minor C I
planar lamination Crude A
ripple X lamination Imbrication C
Nodules carbonate
Grain sizes cobble-bouider msand-large cohble | [3and-granule, sporadic
pebbles
sandy or silty mix sandy or silly mix
: Arkose:
granite clasts mt;tamorphlc clasts, 1417, felds, bio, hbl, rare clays, gtz, bio, felds
9 aplite rfs, granite rfs
. . . Litharenite;

qtz, felds, bio, gris in |qtz, felds, bio, B P )

mtx gwscovne. rfs in mtx 23::&')'; }::'(;}'S":’ qtz,
Fabric clast supported. unsorted poorly-moderately sarted
Lithology oligmict conglomerate ‘ﬁ&&ﬁ?{ﬁfzﬁlﬁgse siltstone-sandy siltstone

Plant fossils reported
Orher features both lie upon jointed basement by Wyatt (1973) from
untle Cree

Jain by red sandy siltstone succeeded by coarse sub-
arkosic sandstone. KIRKLAND DOWNs: L798:; approx-
imately 35m of interbedded litharenite, sublitharenite
and subordinate green and purple micaceous siltstonc.
MOUNT PoDGE: L80I1; approximately Sm of trough
cross bedded, metamorphic-derived conglomerate
overiain by approximately Sm granule-pebble con-
glomerate,

DESCRIPTION

This facies rests nonconformably on basement
and consists of boulder to cobble conglomerate,
red-coloured shale and sandy siltstone, and
coarse arkose ormetalitharenite. Granitic boulder
conglomerate lies atop progressions from jointed
basement, through weathered corestone fabric to
boulder conglomerate supporting a silty or sandy
arkosic matrix. The conglomerate intervals are
thin, rarely more than 5m thick, and are poorly
exposed and locally restricted. Metamorphic con-
glomerate is thinner, and unconformably overlies
analogous, but much thinner, progressions from
basement. [t often show trough cross bedding and
imbrication. Sandstone, which dominates the fa-
cies is thickly bedded, commonly planar and
trough cross bedded, unfossiliferous coarse

arkose or micaceous litharenite. Poorly outcrop-
ping, laminated sandy silistone is uncommon as
interbeds and very rarely contain small carbonate
nodules.

Discussion

Terrestrial unconformities upon crystalline
basement are commonplace in the modem envi-
ronment, but ancient examples have been rarely
reported in the literature (Wahlstrom, 1948; Wil-
liams, 1968; Went, 1991). Went (1991) described
similar features for early Palaeozoic un-
conformities, noting corestone fabrics developed
upon coarse igneous basement which he interpre-
ted as representing weathering profiles. The pro-
gression up-scciion into the basal Big Bend
Arkose indicates a penecontemporaneous
(Devonian) weathering profile upon the Ravens-
wood Granodiorite complex and Argentine Mata-
morphics.

Conglomerates and other coarse clastics are
interpreted as fluvial on the basis of the absence
of marine fossils, so abundant in immediately
adjacent facies, proximity to basement and
localised distribution, and the presence of planar
and trough cross beds (Walker, 1984). Siltstones
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TABLE 2. Characteristics of coarse siliciclastic facies of the inner shelf facies association. Letter in bold= in situ,
italicised= fragmental and transported, plain text= reoriented or unabraded. R = rare, U= uncommon, C=
common, A= abundant.

INNER SHELF FACIES ASSOCIATION

Facies Abraded biclast, coarse clastic facies Fossiliferous sandstone facies
Lithology conglomerate sandstone sandstone siltstone glggﬁég{‘;e
Fauna
Stromatoporoids
laminar U R R U U
low-medium domical u R R [ U
high domical-bulbous U R R U U
dendroid RUU R R RU RU
Tabulate corals
ramose alveolitids RU R RU RU
auloporids U U
Heliolites U R R R R
domical alveolitids RU R R R R
foliose alveolitids R U R R R R
Rugose corals
solitary (small) U R U C C
colonial
solitary (long/delicate) R R R R
Chaetetids R R R R R
Bivalves C C AA AA AA
Nautiloids R
Gastropods C C AA AA AA
Crinoids R R R
Brachiopods R R R R
Bedding features
T, Mo (. star ) M MV-m  |M,V-m T-m T-m
planar cross bedding C C
planar lamination C C C FINE U
planar X Jamination C C
ripple X lamination U R
Nodules Some Fe Some Fe C C
Styolites; low sinuosity C C
Grain sizes
boulder to cobble
clastics with vesand fsland-pebble |to vesand to vesand to vcsand
or silty mix
carbonates to cobble to cobble to cobble 1o cobble 10 cobble
Bioturbation rany. burrows and |, yansive extensive
i . dc{:tendanl upon basement: granitic basement: granitoid, L .
Clastic grain types feldspar, %lz, biotite, tom‘mnalmc. homblende. ~  [qtz, felds, biotite dominant
metamorphic basement: meta r.f.s. giz, muscovite, biotite
Impurity up to 50%
Other features rare intraclasts
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TABLE 3. Characteristics of inner shelf facies associations; fossiliferous siltstone and impure limestone facies.
Letter in bold= in situ, italicised= fragmental and transported, plain text= reoriented or unabraded. R=rare, U=
uncommon, C=common, A= abundant, D=dominant. # includes rare Stringocephalus.

INNER SHELF FACIES ASSOCIATION

Facies Fossiliferous siltstone facies Impure limestone-sandstone facies
Lithology siltstone ‘r:{n?x‘éilgé?:::e- biostrome |sandstone r"r’]?,%l;fg;%"e coquinite
Faunsa
Stromatoporoids

laminar uu A C

low-medium domical uvu A C C

high domical-bulbous uu A

dendroid 8] C U 1% CcC U
Tabulate corals

ramose alveolitids DD cC C cC C

auloporids c cC C ccC

Heliolites ccC CC U C cc 4]

domical alveolitids ccC cC C C cc U

foliose alveolitids ccC RR U C RR
Rugose corals

solitary (small) AA AA C C AA

solitary (long/delicate) uu Uy U uvu
Chaetetids C R R
Bivalves ccC cC C cC DD
Nautiloids R R R
Gastropods CcC [of & ccC cC ccC
Crinoids U U u
Bracbiopods CCl. ccC ccC u
Bedding features

. . vV-T

peis O ek Hem e Gometmes |m-T  |m-T

planar cross bedding C C

planar lamination C FINE UFINE C UFINE C

planar X lamination U C U C

ripple X lamination U U C
Nodules A A A (Fe nodules)|A A (Fe nodules)
Low sinuosity stylolites A A U A
Grain sizes
clastics silt-vcsand silt-vesand csand-granule | silt-vcsand ;nr:g]fgggiﬂ e
carbonates mud cobble  |mud cobble msand- cobble | mud-cobble | msand-cobble
Bioturbation extensive extensive E‘%"t{_abc'g:ows extensive extensive
Cusic grintypes g eldopar, i i ekpar bomblende, gronic s et
Impurity clastic rock up to 50% clastic rock up to 50% up 1o 50%
Carbonate fahric n.a. above {)?:ldﬁs‘t:(tfn%s na. above grainstone
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TABLE 4. Characteristics of inner shelf facies associations; nodular limestone facies. Letter in bold= in situ,
italicised=fragmental and transported, plain text=reoriented orunabraded. R=rare, U=uncommon, C=common,
A= abundant, D=dominant.

INNER SHELF FACIES ASSOCIATION
Facies Nodular limestone facies
Lithology mudstone wackestone | patch biocherms conglomerate
Fauna
Stromatoporoids
laminar U C A o
low-medium domical U C D 9
high domical-bulbous U C C U
dendroid U C C as a halo U
Tabulate corals
ramose alveolitids U A U (9
auloporids U C U U
Heliolites U A U C
domical alveolitids C U C
foliose alveolitids C R U
Rugose corals
solitary (small) U A C
solitary (Iong/delicate) C 9
Chaetetids U C R C
Bivalves U A R in matrix U
Nautiloids U C
Gastropods U
Crinoids U
Brachiopods U U R in matrix U
Bedding features
ook et (o o | T na. T
(h)
planar lamination minor
Nodules D D
Styolites
sharp high amplitude U U U
low sinuosity D D
Grain sizes
clastics clay-silt clay-vfsand to cobble
carbonates T?:u?]g"ﬁ"am ?c;'ltginant +
fauna
Bioturbation extensive exlensive
Clastic grain types clay, gtz, bio g}zu:afsg’ssté?g;‘n‘g&}g;gmﬁc
Impurity <5% <5% o 60%
Carbonate fabric mudstone wackestone {)ﬁalsits:gcfmmeslone
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TABLE 5. Characteristics of proximal shelf facies association; Biostromal facies continues Table 6. Letter in
bold= in situ, italicised= fragmental and transported, plain text= reoriented or unabraded. U= uncommon, C=
common, A= abundant, D=dominant. 1 Alveolitid coversione is a variant of this facies.

PROXIMAL SHELF FACIES ASSOCIATION

Facies Biostromal facies
Micritic
Lithology Stromatoporoid framestone |Coverstone |Rudstone stromatoporoid |Grainy floatstone
floatstone
Fauna frame matrix
Stromatoporoids
laminar AA A DA cccC cCCccC
Jow-medium domical [DD A A C CAC AAC
highdomical-bulbous  [CC C C CAC ACC
dendroid UC C C RAC AA-D
Tabulate corals
ramose alveolitids ccC C [of cC uc
auloporids U
Heliolites CcC C C C CC cCccC
domical alveolitids CC C [of C CC
foliose alveolitids cC D*1 C urc
Rugose corals
solitary (small) cc C ccC A ccC
colonial Kirkland
Downs area
solitary (long/delicate) cC A u
Chaetetids CcC cC U U A ucc
Bivalves [of U U CA U
Nautiloids U U R
Gastropods U U R U U
Crinoids C C C U C
Brachiopods
Stringocephalus sp. ccC AAA
atrypids cC C R AAA
other CC C U AAA UU
Bedding features
e ver ek Im T-h MV-T |V-T M-T
Sporadic lamination in mtx
Bedding features ;/:nryﬁ::ll'ggg ti)r?(t]'g::]gcstone icr;utgr?caﬁon weak cross laminae
fabric
Nodules C . C u
Styolites
sharp high amplitude  |C C C
low sinuosity A C C C
Grain sizes
clastics clay-med sand silt-vfsand silt-vfsand |clays med-coarse sand
carbhonates mud boulder mud-cobble {to boulder
Bioturbation extensive in mtx extensive extensive
Clastic grain types clay, gtz, biotites clay, gtz qtz?, clays  [clay qtz?, clay biotite
Impnrity 2-35% 2-20% <35% <5%
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TABLE 6. Characteristics of proximal shelf facies association; Biostromal facies continued, dispersed
stromatoporoid packstone and Endophyllum siltstone facies. Letter in bold= in simn, italicised= fragmental and

transported, plain text= reoriented or unabraded. U= uncommon, C= common, A= abundant.

PROXIMAL SHELF FACIES ASSOCIATION
Facies Biostromal facief glrgp;gggo . Endophyllum
Lithology Silty rubbly floatstones As:ﬁg';‘:gf;ﬁg;?m packstone siltstone
Fauna
Stromatoporoids
laminar CA C AU U
low-mediumdomical |AA C CU U
high domical-bulbous  |A A C C
dendroid CA C C-AC u
Tabulate corals
ramose #lveolitids CA ccC CcC A
auloporids A*1 uu C A
Heliolites A UcC C CA
domical alveolitids C uc C CA
foliose alveolitids C cC C C
Rugose corals
solitary (small) ccC C CcC C
colonial A
solitary (long/delicate) |CC C C C
Chactetids cCcc cC U C
Bivalves C C C C
Nautiloids U C [ U
Gastropods u C C U
Crinoids U C C
Brachiopods
Stringocephalus sp. cC cC 8)
atrypids A
other ccC CC C A
Bedding features
ey o Y ek Im V-M V-T T-M
planar lamination SOME CRUDE C
Nodules U C U C
Styolites
sharp high amplitude [C C
low sinuosity A A
Grain sizes
clastics silt course sand silt-coarse sand clays silt-vfsand
carbonates to boulder to cobble
Bioturbation pervasive, extensive pervasive, extensive extensive extensive
Clastic grain types g?a}.fzgﬂfs,ﬁlgf' rare biot, qtz, clays clays qtz, clays
Impurity < 35%mostly 10-15% highly variable <2% up to 50%
Carbonate fabric floatstene-rudstone packstone-wackestone |packstone-floatstone f-:ﬁg;’é‘n%amhy

1 common as encrustors
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TABLE 7. Characteristics of the distal shelf facies association. Letter in bold= in situ, italicised= fragmental and
transported, plain text= reoriented or unabraded. R= rare, U= uncommon, C= common, A= abundant, D=dom-
inant.1. mostly in bioherms

DISTAL SHELF FACIES ASSOCIATION
Facies Coralline packstone o
Lithology Crinoidal grainstone Amfshipora “Spaghetti | tabulate-coral Micritic carbonate
packstones stone” packstone
Fauna
Stromatoporoids
laminar RRC RU RU RU *1
low-mediumdomical |RRC RU RU*!
high domical-bulbous |RR C RRU CRU*I
dendroid U A-DA A-D*1
Tabulate corals
ramose alveolitids C A A ACC RR
auloporids A AcCC
Heliolites cC A A AC
domicile alveolitids CcC C cccC
foliose alveolitids C C cCcC RR
Rugose corals
solitary (small) C C A A R
colonial
solitary (long/delicate) |C C A A
Chaetetids RRU U U U
Bivalves C C C C
Nautiloids U U U R
Gastropods C
Crinoids A-D [of C C
Brachiopods
Stringocephalus sp.
atrypids R
other C CcC CccC CC
Bedding features
ey Yy ek |m V-M V-T T-M
planar lamination SOME CRUDE C
Nodules U C U C
Styolites
sharp high amplitude  |C C
low sinuosity A A
Grain sizes
clastics silt-coarse sand zgé-goarsc clays silt-vfsand
carbonates to boulder ta cobble
Bioturbation pervasive, extensive g:gs:iiz:' extensive extensive
Clastic grain types g%n?:gﬁg'tg%" Tare  Ibiot, qtz, clays |clays gtz, clays
Impurity <35% mostly 10-15% | MERY oo up to 50%
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ropments possibly as deep as 25-30m
(Klovan,1974: Playford, 1980).

Crinoidasl grainstone facies
(Table 7)

DIAGNOSIS

Thick-bedded, skeletal grainstone containing
abundant, sand-sized coral and crinoida) debris
that is commanly planar laminated or rarely
cross-laminated.

DISTRIBUTION AND THICKNESS
FLECTHERVIEW: L778; approximately Sm. BURDEKIN
Downs: L781; approximately 4m.

DESCRIPTION

Thick bedded crinoidal grainstones show
prominent but restricted development in the vi-
cinity of Fletcherview-Burdekin Downs where
they are transitional from coralline packstone and
form the uppermost well exposed units of the
Burdekin Formation in that area. Grainstones are
thickly to very thickly bedded, sporadically cross
bedded, weakly laminated and sporadically
cross-laminated, and contain moderately well-
sorted, granule sized skeletal debris including
crinoid ossicles, commonly with micnte oms,
and rare ooids. Larger tabulate corals and
stromatoporoids are present, but are mostly ex
siru. Siliciclastic components are restricted to
uncommon, fine, quartz grains.

DISCUSSION

Deposition took place within a well circulated,
shallow environment, removed from clastic input
where tidal and other currents produced carbon-
ate sand dune bedforms (Ball, 1967; Enos, 1983;
Bjerstedt & Feldmann, 1985). Water depths may
have been as shallow as 3-5m (Ball, 1967). Given
the estimated depths for the underlying coralline
packstone, and the sporadic presence of large
stromatoporoids, a range of <20m is estimated
{cf. Embry & Klovan, 1971 Klovan, 1974), As
for the coralline packstone facies, leeward
bioherms restricted siliciclastic input to this fa-
cies. There is no positive evidence for emergent
shoaling,

Miecritic carbionate facies

(Table 7)

DIAGNOSIS
Poorly represented, thick-bedded dark carbon-
ate mudstone with rare wackestone patches.

DISTRIBUTION

GOLDEN VALLEY: thickness indeterminate,
greater than 100m.

DESCRIPTION

This facies is developed to the SW of Golden
Valley, where 1t is at least 100m thick overlying
the coralline packstone facies. Lecal folding and
faulting prevents accurate assessment of the
thickness. Monotonous, medium bedded, dark
grey, micritic carbonate mudstones enclose rare
patches of coralline and brachiopod wackestone.
Macrofauna is sparse and includes rare nauti-
loids, very rare tabulate corals, rare solitary ru-
gose corals and uncommon atrypid brachiopods.
Bioturbation is common throughout, Minor silic-
ification is evident but detrital clastic impuritics
so common in other facies are ubsent,

DiSCUSSION

The fine grained, micritic texture and the pau-
city of shallow water benthos suggests this facics
represents quiet "decper” water shelf deposition
in comparison to other associations of the Burde-
kin Formation. Deposition occurred beneath
wave base and the presence of a sparse benthos
suggests that deposition was at the local limits of
coralline development in low circulation, low
light conditions. Estimates for depth are between
25-80m (see Playford, 1980; Noble, 1970; Embry
& Klovan, 1971). Given the small scale of the
Burdekin carbonate system, a shallower, rather
than deeper deposition within this range is sug-
gested.

RELATIONSHIPS

Facies and facies association relationships are
highly complex within the Big Bend Arkose and
Burdekin Formation. Although a general succes-
sional trend is apparent, local facies mosaics are
complex and reflect local nuances in basement
topography, biostromal and biohermal architec-
ture, source of siliciclastic input, and other local
palaeogeographic conditions. Lateral facies vari-
ations indicate spatial relationships between en-
vironments across the shallow shelf. A discussion
of these trends is presented in terms of individual
areas: Fletcherview-Burdekin Downs, Fanning
River Caves-Fanning River-Fanning River
North, Horseshoe Bend-Golden Valley, and other
scattered areas.
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FIG. 5. Interpretcd inner and proximal shelf facies mosaic of the Fleicherview-Burdekin Downs area. Legend as

for Fig. 2 cxcept as indicated, Scale approximate,

FLETCHERVIEW-BURDEKIN DOWNS
AREA

INNER SHELF ASSOCIATION

Almost all basal units are marine with non-ma-
rine facies present at only one locality (L783).
Boulder conglomerates at L805, L793 and L780
suggest headlands atthese sites. Sandy siliciclast-
ics are poorly represented within basal units; the
area was dominated by low energy inshore depo-
sitional environments. Transition to carbonate-
dominated environments was generally rapid; but
fluvial outfall near 779 resulted in deposition of
impure limestone-sandstone facies. Growth of
small stromatoporoid bommies (patch reefs or
"rauks") in the proximal carbonate muddy lagoon
was widespread, a prelude to the main biohermal
phase in this area. Thicknesses of inshore associ-
ations are greatest at L781 and 1L.779. All thick-
nesses suggest that the inshore "lagoonal”
deposition was of limited extent in time and
space, with reefal development less than a few
kilometres offshore. Lateral relationships (Fig. 5)
suggest that L778 was locally high, L779 niore
proximal to river outfall, and lagoonal sediments

at L778 generally removed from siliciclastic
input.

PROXIMAL SHELF ASSOCIATION

Stromatoporoid framestone at L779, and as
seen in the continuous outcrop between L781 and
L782, dominates the proximal shelf facies in this
area. These framestones transitionally overly
palchy coverstones which suggest a back reef
gradient from laminar stromatoporoid lagoon to
bicherm proper which was laterally extensive
along and across the shelf floor. Lateral passage
to grainy floatstones at L778 and L780, and
patchy stromatoporid framestone at L806, sug-
gests a reefal mosaic (Fig. 5). Biohermal growth
in the vicinity of L779 was terminated by a
siliciclastic pulse, now represented as impure (bi-
otite-rich) Amphipora and coralline packstones.
This further indicates the proximity to terrige-
nous sediment supply of this locality. Detrital
influx was a short-lived episode, followed by
coralline packstone indicating the development
of coralline thickets. Bichermal development
subsequently waned in the Burdekin Downs area
(L781-2), and replaced by coralline packstone
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FIG. 7. Interpreted facies mosaic for the Fanning River area. Key as per Fig, 2.

Endophyllum siltstone facies within the upper-
most interval of the sequence at Fanning River
(L788) and Fanning River Caves (L791) repre-
sents the initiation of regression transitional to
deposition of the Cultivation Gully Formation,
This facies was deposited on the proximal shelf
showing increasing siliciclastic input, with the
development of isolated patch bioherms of corals
and, rarely, stromatoporoids.

DISTAL SHELF ASSOCIATION

Coralline packstone associations are a testa-
ment to the maximum transgressive phase in this
part of the subprovince. They are laterally exten-
sive across the area and show the presence of

variable coralline thickets on the distal shelf. The
development of distal shelf associations was
punctuated by perturbations of relative sea-level
which resulted in some biostromal formation as
interbeds.

SUMMARY

The Fanning River Group in the Fanning River
area is distinct from that displayed in the remain-
der of the subprovince, showing a general, quiet
water biostromal accumulation, punctuated by
siliciclastic pulses and storm reworking as rubble
deposits. Variable thickness of the group in this
area reflects differential subsidence consistent
with the development of half grabens as sug-
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upper part of the succession. This pattern sug-
gests that active siliciclastic sedimentation dom-
inated the inner shelf, restricting the development
of inner shelf carbonate facies, and that proximal
shelf facies deposition was rapidly replaced by a
“deeper water" limestone accumulation during
transgression.

The Horseshoe Bend sequence shows facics
characters typical of both the Fanning River and
Fletcherview areas. Basal siliciclastics are subor-
dinate. Biostromal units are poorly developed and
are succeeded by a siliciclastic pulse of sedimen-

tation. Carbonatc deposition was dominantly in
the form of proximal shelf pavements of dis-
persed stromatoporoids or offshore coralline
thickets of packstone facies. There were no true
reefal buildups.

KIRKLAND DOWNS

The sequence here rests upon metamorphic
basement. Where measured it shows a moderate
thickness of nonmarine siliciclastics, thin hori-
zons of inner shelf siliciclastics and a moderately
thick biostromal development, succeeded by thin,
poorly exposed coralline packstone of distal shelf
facies association. Siliciclastic units were
localised, reflecting basement topography. The
biostromal units developed within this area are
atypical of the remainder of the the basin and the
biostromal units contain an abundant, diverse
colonial rugose coral fauna (Zhen, 1991). In ad-
dition, the sequence here is somewhat
dolomitised making stromatoporoid identifica-
tion difficult. The deposition of carbonate units
within this area took place at the basin margin in
an embayed setting. Conodont assernblages (Tal-
ent & Mawson, 1994) suggest restricted, or silled,
basinzl conditions for the Kirkland Downs area.

PAYNES LAGOON (BOUNDARY CREEK)

The Fanning River Group is restricted to a few
metres of coral-quartiz-metamorphic cobble con-
glomerate which overlies an undulating noncon-
formity surface atop metamorphics. Along stcike
to the west, impure tabulate coral packstone js
present. There appears to be no in sifu
stromatoporoid-coral biostromal development,
but, by inference, must have occwred nearby to
source these rubhle deposits. Furthermore
localised tabulate coral thickets, formed in
nearshore, quiet water embayments. At the west-
e perimeter of outcrop, near Boundary Creek,
the Fanning River Group is represented by a shell
bed up to Sm thick in which large in siru Mod-
iomorpha mitchellae Cook (1993a) form ex-
tremely localised bivalve clumps (sensu Kidwell,
et al., 1986). The facies expressed in the Bound-
ary Creek area probably represent high-stand
basin margin deposits.

HERVEYS RANGE

Thin sequences of the Fanning River Group
unconformably overlie the Argentine Metamor-
phics in a senes of fault blocks stretching NW
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FIG. 10. Log of fining upwards succession exposed within Matemity Cave, JCUL803.

from near Keelbottom Creek (Dotswood 1:100
000 sheet, DU 305 398) to near Fortesque Creek
at (Rollingstone 1:100 000 sheet, DU 449 351).
Thin basal metamorphic conglomerates of the
abraded bioclast, coarse clastic facies are overlain
by thin fossiliferous siltstone and biostromal
limestone. Other workers (Wyatt, 1973; Zhen,
1991) have provided some detail on these out-
crops, highlighting the paucity of biostromal
units and the abundance of silty sediments and
basal coarse siliciclastics.

CALCIUM-REIDS GAP

A contact metamorphosed sequence of the Fan-
ning River Group crops out in the Reids Gap-Cal-
cium area and was recently guarried by North
Australian Cement Limited. Within this area
some sequence 350m of coarse marine siliciclast-
ics, probably belonging to the fossiliferous sand-
stone facies, dominates a somewhat thinner

sequence of fossiliferous silistone, biostromal
limestone, and coralline packstone (Lang et al.,
1990). Wyatt et al. (1970) noted abundant
Stringocephalus biostromes in the area.

MINGELA BLUFF

Non-marine Collopy Formation located east of
Mingela (Fig. 1) have been variably interpreted
as Mesozoic (Wyattet al., 1970) or Palaeozoic. It
occupies the same stratographic position as the
Fanning River Group, nonconformable upon
Ravenswood Granodiorite. Lycopod and mega-
spore fossils indicate a Devonian age, no older
than Middle Devonian. These units may be ter-
restrial equivalents of the Big Bend Arkose or
may equate to a younger stratigraphic internval
Burdekin Subprovince assemblage such as that
represented by the Picadilly Formation (as sug-
gested by Draper & Lang, 1994),
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TABLE 8. Carbonate sources and bioerosion within constituent facies of the Big Bend Arkose and Burdekin

Formation.
Facies Autochthonous | Allochthonous Allochthonous sources igx: nkrtance of
producers componenis biolc):oroi sion
?cl";:i%cfgmus molluscs, corals subtidal sand bars, innershelf Low
coarse siliciclastic ' lagoon
Egsuiopods,_
Fossiliferous Jya’ves, mimnor : subtidal carbonate lagoon
: alpae. Minor corals, stromaloporoids p ; ! Low
sandstone stEomatoporoids proximal biostromes
angd corals
Fossilif cor.ia]ls, algae, p
ossiliferous molluscs, minor stromatoporoids, : ;
siltstone brachiopods, corals adjacent biostromes Low- moderate
stromatoporoids
algae, corals, . .
Nodular limestone sbomagc(;ipomids. ggg’aﬁ’; stromatoporaids, adjacent biostromes Low
chaetetids
. algae, molluscs, adjacent lagoon and biostrome,
}mﬁ:\;{gggndslon& corals,dendroid | corals, stromatoporoids some may be reworked from Low-moderale
stroms fossiliferous sand bodies
Suglma'?pmids' ial ked withi i king from flanki
[ corals, algae, matenal reworked within MINOT FeWOoTKINg Irofn ng ~
Biostromal brachiopods, biostromal complex thickets Low-moderate
molluscs
Dispersed Corals, algac.
stromatoparoid :E"tror}x,\plopormds. material reworked in site | n.a. Low
packstone rachiopods.
molluscs
Corals, Talgae,
5#;&’,{'3""”’ stromatoporroids, |material reworked in sine [na. Low
brachiopods
Crinoidal gtorl:éxs:'nopompi ds fnoéﬁl&ﬁ;ggmssgggf’;g; coralline packstones, some Moderate-
grainstone molluses " | debris debris from biostrome Pervasive
. corals, algae L . .
Coralline stromatoporoids, | as above derived within some derived from adjacent
atopa : ; ) Moderate
packstone brachiopods,  [thicket complex biostromal complex :
molluscs, crinoids

ate facies. Thus, much of the micnte for these
facies must have been derived from codiacean
algae.

DEPOSITIONAL SUMMARY

Heterogeneity of depositional style, thick-
nesses and the absence of basin-wide units reflect
significant basement topography at the time of
transgression interpreted as reflecting half-gra-
bens (Lang et al,, 1990) which were actively
forming during deposition. Initial transgression
was upon a surface with at least 300m of local
relief (Figs 6-8). Restricted coastal plains were
developed in local depositional hollows,

The siliciclastic to carbonate transition was
rapid, but incomplete, across the inner and prox-
imal shelf resulting in the heterogeneous sedi-
mentary assemblage. Coarse clastic deposition

was confined to immediate inshore areas (Figs 6;
8), proximal to strcam outfall, but siliciclastic
pulses spasmodically strayed onto the proximal
shelf. Carbonate lagoons, less than Sm in depth,
developed within the inner shelf, leeward of
biohermal and biostromal buildups and contained
seattered, small patch reefs or bommies. Two
styles of large-scale, stromatoporoid-dominated,
buildup formed in the proximal shelf: low
bioherm (Fig. 6) and extensive biostrome (Fig. 8).
Both formed under quiet water conditions punc-
tuated by storm or other high energy events.
Water depths were shallow, as little as 1-2m.
Buildups occupied zones from innermost shelf
adjacent to the shoreline, to a few kilometres
offshore and were heavily influenced by
silicielastic sedimentation which commonly re-
sulted in their termination. In places,
stromatoporoid buildups and biostromes were
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APPENDIX

LIST OF LOCALITIES.

Localities refer to register numbers for Department of Earth Sciences, James Cook University of North
Quecnsland. Grid references are from the Dotswood 1:100 000 topographic sheet, unless stated.

L778 Fletcherview station, east side of Burdekin River, downstream from “Little Rocks". Section from base of
Fanning River Group to approximately 45m up sequence. Dotswood 1:100 000 DU 155027 to DU 157029.

L779 Fletcherview Station, north bank of Burdekin River upstream from "Little Rocks".Section from DU 149025
to DU 144027,

L780 Fletcherview Station, west bank of Burdekin River, downstream from Little Rocks. Section from lawer
Burdekin Formation, upwards (NE) 40m. DU 153030 to DU 15703 1.

L7781 Burdekin Downs Station, North Bank of Burdekin River downstream from eonfluence of Arthurs Creck.
Section from lower Burdekin Formation at DU 171032 to top of prominent cliffs at DU 169035.

L782 Western equivalent of main framestone unitin L781 at DU 167036, downstream from confluence of Arthurs
Creek, Burdekin River, Burdekin Downs Station.

L.783 Small un-named tributary of Arthurs Creek, joining at western side of Arthurs Creck near confluence with
Burdekin River at DU 165040. Burdekin Downs Station Creek bank section of Big Bend Arkose.

L784 North bank of Burdekin River, Burdekin Downs Station, approximately 2knt upstream from homestead.
A short section through the Big Bend Arkose-Burdekin Formation transition at DU 180024,

L7386 Tributary of Fanning River at Horseshoe Bend west of Horseshoe Bend Mill, Fanning River Station. Shont
section from unconformity to lower Burdekin Formation at DU 428105,

L787 North Bank of Fanning River at Horseshoe Bend, section along River numning east to west from DU 425105
1o 418103 along river flat,

LEISS Fanning River Typc Section, Fanning River, Upstream from Fanning River Station from DU 4222(M to
DU 417202,

L7789 Fanning River North Section, approximately 3km N of Fanning River type section, in gullies from DU
419232 through forest clearing at DU 41323010 DU 410230. Big Bend Arkose to uppermost Burdekin Formation,
L7590 Section in gully approximately 3km N of Fanning River Type section, through Big Bend Arkose and
lowermost Burdckin Fmn. From DU 417228 to DU 414229,

L791 Section across main limestone hills SE of Fanning River type section. comprising all of the Burdekin
Formation at its thickest represe ntation. DU 448194 to DU 433178.

L792 Big Bend, Burdekin River, Burdekin Formation only from DU 093055 to DU 091052.

1.793 Outcrop in un-named Creek from base of Fanning River Group at DU 185 026 upstrean: for approx 104
metres. Burdekin Downs Station.

L794 Isolatcd rubblecrop containing abundant well preserved stromatoporaids, N of L781 at DU 176037
Burdekin Downs Station.

L796 Kirkland Downs, immediately S of road into property at Hillgrove 1:100 000 sheet 993604,

L7798 Paynes Lagoon Station, 200m south of Boundary Creek, approximately 800m to the west of cattle yards
at 045 467 Rollingstone sheet.

L800 In Hills 1km NNW of Golden Valley. Section through Big Bend arkose fron1 DU 451115 10448113, LE01
Mount Podge, Laroona Station, Section from northern edge of rhyolite intrusion to top of Mount Podge Limestone
along Running Creek. Laroona Formation and Mount Podge Limestone,

1.802 Mount Podge Eastern section. Approximately 600m E of Running Creek Section from basal sandstones
East of un-named gully N to same Gully, offset 200m E in gully and thence N to base of Keelhottom Group at
foot of hill.

L803 Fanning River Caves, Rope Ladder Cave, 18m seclion of Burdekin Formation, through three main
chambers. 3km SE of Fanning River Station; part of L791 section.

L.805 Arthurs Creek, small section thorugh basal units a1t Dotswood DU169048.

LBOG Flectherview, immediately N of section L778, small section in cliffs across river from L781/42..



